The relation between gastric emptying and the intragastric distribution of300 ml radiolabelied beef consomme with and without 60 g margarine was investigated by performing randomised, paired gammacamera studies in seven healthy male volunteers (aged 20-22 years). The low calorie bland meal emptied rapidly from both the proximal and distal stomach after a short lag period (4-6 min), during which 24-50% of the liquid passed into the distal stomach. Addition of margarine to the liquid test meal increased the lag period (median 32 min, range 7-60 min; p<001) and decreased the slope of emptying (T½/2 lag period 88 min, 49-146 min v 15 min, 10-57. min; p<001). During the lag period there was an initial filling of the distal stomach, similar to that with the bland liquid, followed by a redistribution of between 19% and 61% (median 46%) of the distal stomach contents back into the proximal stomach. At the onset of emptying, the distal stomach filled (median 30%, range 16-34%) and during this time the proximal stomach emptied twice as fast as the whole stomach (p<005). Thereafter, the distal stomach capacity remained relatively constant while both the proximal and whole stomach emptied at similar rates. This study shows that the delay in gastric emptying of a liquid that has a high fat content is due in part to a redistribution of distal stomach contents back into the proximal stomach. 
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(median 33%) of the original fluid meal entered the distal stomach between 2 and 10 minutes (median 4 min) after ingestion, which was not significantly different from that of the bland liquid. This was then followed by a period of between 24 and 46 min (median 26 min) in which between 19% and 61% (median 46%) ofthe distal stomach contents re-entered the proximal stomach (Figs 3 and 4) . The onset of stomach emptying was associated with a period lasting 10-42 minutes (median 36 min), during which the proximal stomach emptied significantly faster than the whole stomach (median 1 3%/min, range 0-61-9%/ min v 0-6%/min, 04-1-5%/min; p<0 05) and between 16% and 34% (median 30%) of the isotope moved from the proximal to the distal stomach. Thereafter, the distal stomach capacity remained relatively constant while both the proximal and whole stomach emptied at similar rates (0-3%/min, 0-2-05%/min v 0-3%/min, 0-2-0-6%/min) (Fig 3) .
Discussion
This study documents how the addition of fat to a liquid test meal affects the distribution of fluid between the proximal and distal regions of the stomach and attempts to show the relative roles played by the proximal and distal stomach in the emptying of bland liquid meals and liquid meals containing a large amount of lipid.
The bland liquid dispersed quickly throughout the stomach and then emptied rapidly from both the proximal and distal regions of the stomach.
Addition of margarine to the liquid delayed gastric emptying not only by decreasing the slope ofemptying but also by increasing the lag period, confirming previous observations with other liquid meals of high nutrient content.'2 Our observations, however, indicate that the increase in the lag period is related to a redistribution of the liquid back into the proximal stomach. The forces responsible for this redistribution cannot be deduced from this study, but either relaxation of proximal stomach or an increase in antral tone or both would be expected to alter the balance of forces to favour movement of liquid into the fundus.
What triggers the redistribution of liquids of high fat content from the distal to the proximal region of the stomach and increases the lag period? Close examination of the scintigrams shows that a small percentage of the liquid (1-3%) passes into the duodenum during ingestion of the liquid. It is known that infusion of lipid into the duodenum causes a redistribution of solid food from the distal to proximal regions of the stomach'4 and diminishes proximal stomach tone.5 1' Thus it seems likely that it is the interaction of the lipid with the fat receptors in the duodenum that initiates these events. 15 At the start of gastric emptying the proximal stomach emptied significantly faster than the whole stomach, resulting in an increase in antral capacity. Thereafter, the rate of emptying from the whole stomach was similar to that of the proximal stomach. These observations favour the hypothesis"6 that the proximal stomach acts til to prime the antral pump, maintaining its capacity constant as the fluid emptied into the duodenum.
Our observations suggest that both the proximal and distal regions of the stomach collaborate in the emptying of liquid meals containing small and large amounts of fat and that the delay in emptying liquids of high fat content is associated with redistribution from the distal to proximal regions of the stomach. These findings support the hypothesis that the role of fundic contraction in emptying liquids may be to prime the antral pump. 
